
Genetics
Home
Reference

Your Guide to Understanding
Genetic Conditions

left ventricular noncompaction
Left ventricular noncompaction is a heart (cardiac) muscle disorder that occurs when
the lower left chamber of the heart (left ventricle), which helps the heart pump blood,
does not develop correctly. Instead of the muscle being smooth and firm, the cardiac
muscle in the left ventricle is thick and appears spongy. The abnormal cardiac muscle
is weak and has an impaired ability to pump blood because it either cannot completely
contract or it cannot completely relax. For the heart to pump blood normally, cardiac
muscle must contract and relax fully.

Some individuals with left ventricular noncompaction experience no symptoms at all;
others have heart problems that can include sudden cardiac death. Additional signs
and symptoms include abnormal blood clots, irregular heart rhythm (arrhythmia), a
sensation of fluttering or pounding in the chest (palpitations), extreme fatigue during
exercise (exercise intolerance), shortness of breath (dyspnea), fainting (syncope),
swelling of the legs (lymphedema), and trouble laying down flat. Some affected
individuals have features of other heart defects. Left ventricular noncompaction can
be diagnosed at any age, from birth to late adulthood. Approximately two-thirds of
individuals with left ventricular noncompaction develop heart failure.

Frequency

Left ventricular noncompaction is estimated to affect 8 to 12 per 1 million individuals
per year. However, the condition is likely more common than this estimate because
individuals who do not have any related signs or symptoms may not come to medical
attention.

Genetic Changes

Mutations in several genes have been found to cause left ventricular noncompaction.
Mutations in the MYH7 and MYBPC3 genes have been estimated to cause up to 30
percent of cases; mutations in other genes are each responsible for a small percentage
of cases. However, the cause of the condition is often unknown.

Most of the genes associated with left ventricular noncompaction, including MYH7 and
MYBPC3, provide instructions for making proteins that play a role in the function of
structures within muscle fibers called sarcomeres, which are necessary for muscles
to tense (contract). Regular contractions of cardiac muscle pump blood to the rest of
the body. Other genes associated with left ventricular noncompaction are involved in
certain signaling pathways, the formation and maintenance of the structural framework
(cytoskeleton) of cardiac muscle cells, or regulation of the electrical signals that control
the heartbeat.



It is unclear how genetic mutations cause left ventricular noncompaction. During normal
development before birth, cardiac muscle gets condensed (compacted), becoming
smooth and firm. Mutations in certain genes likely lead to changes in this process,
resulting in a left ventricular cardiac muscle that is not compacted but is thick and
spongy, leading to left ventricular noncompaction.

Left ventricular noncompaction can also be part of syndromes that affect multiple
parts of the body. When left ventricular noncompaction is part of a syndrome, it is
caused by mutations in the gene that cause that syndrome. Additionally, left ventricular
noncompaction has been found to develop in a small percentage of women during their
first pregnancy. In these women, the cause of the condition is unknown but may be
influenced by the increased stress that pregnancy puts on the cardiac muscle. In some
cases, the cardiac muscle returns to normal following pregnancy and in other cases, the
affected women have the varied signs and symptoms of left ventricular noncompaction
throughout their lives.

Inheritance Pattern

Left ventricular noncompaction can have different inheritance patterns.

In most cases, including when the condition is caused by mutations in the MYH7 or
MYBPC3 gene, left ventricular noncompaction is inherited in an autosomal dominant
pattern, which means one copy of the altered gene in each cell is sufficient to cause
the disorder. In most cases, an affected person inherits the mutation from one affected
parent. Other cases result from new mutations in the gene and occur in people with no
history of the disorder in their family.

Other cases of left ventricular noncompaction are inherited in an autosomal recessive
pattern, which means both copies of the gene in each cell have mutations. The parents
of an individual with an autosomal recessive condition each carry one copy of the
mutated gene, but they typically do not show signs and symptoms of the condition.

Left ventricular noncompaction can also be inherited in an X-linked recessive pattern.
Some genes associated with this condition are located on the X chromosome, which is
one of the two sex chromosomes. In males (who have only one X chromosome), one
altered copy of the gene in each cell is sufficient to cause the condition. In females (who
have two X chromosomes), a mutation would have to occur in both copies of the gene
to cause the disorder. Because it is unlikely that females will have two altered copies
of this gene, males are affected by X-linked recessive disorders much more frequently
than females. A characteristic of X-linked inheritance is that fathers cannot pass X-
linked traits to their sons.

Other Names for This Condition

• fetal myocardium

• honeycomb myocardium
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• hypertrabeculation syndrome

• isolated noncompaction of the ventricular myocardium

• left ventricular hypertrabeculation

• left ventricular myocardial noncompaction cardiomyopathy

• left ventricular non-compaction

• LVHT

• non-compaction of the left ventricular myocardium

• noncompaction cardiomyopathy

• spongy myocardium

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Left ventricular noncompaction
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1960469/

• Genetic Testing Registry: Left ventricular noncompaction 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1858725/

• Genetic Testing Registry: Left ventricular noncompaction 6
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1832243/

• Genetic Testing Registry: Left ventricular noncompaction 7
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3554496/

• Genetic Testing Registry: Left ventricular noncompaction 8
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3809288/

• Genetic Testing Registry: Left ventricular noncompaction 10
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3715165/

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html
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• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

Genetic and Rare Diseases Information Center

• Left ventricular noncompaction
https://rarediseases.info.nih.gov/diseases/10985/left-ventricular-noncompaction

Educational Resources

• Ann and Robert H. Lurie Children's Hospital of Chicago: Cardiomyopathy
https://www.luriechildrens.org/en-us/care-services/conditions-treatments/
cardiomyopathy/Pages/index.aspx

• Centers for Disease Control and Prevention: Congenital Heart Defects
https://www.cdc.gov/ncbddd/heartdefects/index.html

• Children's Cardiomyopathy Foundation: What is Left Ventricular Non-Compaction
Cardiomyopathy?
https://www.childrenscardiomyopathy.org/site/images/publications/LVNC-Q-A-
insert-final.pdf

• Children's Hospital of Philadelphia: Cardiomyopathy
http://www.chop.edu/conditions-diseases/cardiomyopathy

• Cincinnati Children's Hospital
https://www.cincinnatichildrens.org/service/c/cardiomyopathy/types/left-ventricular-
non-compaction-cardiomyopathy

• Disease InfoSearch: Left ventricular noncompaction 1
http://www.diseaseinfosearch.org/Left+ventricular+noncompaction+1/8724

• MalaCards: left ventricular noncompaction
http://www.malacards.org/card/left_ventricular_noncompaction

• March of Dimes: Congenital Heart Defects
http://www.marchofdimes.org/complications/congenital-heart-defects.aspx

• Merck Manual Consumer Version: Biology of the Heart
http://www.merckmanuals.com/home/heart-and-blood-vessel-disorders/biology-of-
the-heart-and-blood-vessels/biology-of-the-heart

• Merck Manual Consumer Version: Overview of Cardiomyopathy
http://www.merckmanuals.com/home/heart-and-blood-vessel-disorders/
cardiomyopathy/overview-of-cardiomyopathy

page 4

https://medlineplus.gov/palliativecare.html
https://medlineplus.gov/surgeryandrehabilitation.html
https://rarediseases.info.nih.gov/diseases/10985/left-ventricular-noncompaction
https://www.luriechildrens.org/en-us/care-services/conditions-treatments/cardiomyopathy/Pages/index.aspx
https://www.luriechildrens.org/en-us/care-services/conditions-treatments/cardiomyopathy/Pages/index.aspx
https://www.cdc.gov/ncbddd/heartdefects/index.html
https://www.childrenscardiomyopathy.org/site/images/publications/LVNC-Q-A-insert-final.pdf
https://www.childrenscardiomyopathy.org/site/images/publications/LVNC-Q-A-insert-final.pdf
http://www.chop.edu/conditions-diseases/cardiomyopathy
https://www.cincinnatichildrens.org/service/c/cardiomyopathy/types/left-ventricular-non-compaction-cardiomyopathy
https://www.cincinnatichildrens.org/service/c/cardiomyopathy/types/left-ventricular-non-compaction-cardiomyopathy
http://www.diseaseinfosearch.org/Left+ventricular+noncompaction+1/8724
http://www.malacards.org/card/left_ventricular_noncompaction
http://www.marchofdimes.org/complications/congenital-heart-defects.aspx
http://www.merckmanuals.com/home/heart-and-blood-vessel-disorders/biology-of-the-heart-and-blood-vessels/biology-of-the-heart
http://www.merckmanuals.com/home/heart-and-blood-vessel-disorders/biology-of-the-heart-and-blood-vessels/biology-of-the-heart
http://www.merckmanuals.com/home/heart-and-blood-vessel-disorders/cardiomyopathy/overview-of-cardiomyopathy
http://www.merckmanuals.com/home/heart-and-blood-vessel-disorders/cardiomyopathy/overview-of-cardiomyopathy


• Orphanet: Left ventricular noncompaction
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=54260

• Seattle Children's Hospital: Heart Failure
http://www.seattlechildrens.org/medical-conditions/heart-blood-conditions/heart-
failure/

• Stanford Center for Inherited Cardiovascular Disease
http://familyheart.stanford.edu/clinics/noncomp1.html

• University of California, San Francisco: Cardiology
https://cardiology.ucsf.edu/care/clinical/inhere/cardio/compaction.html

Patient Support and Advocacy Resources

• Adult Congenital Heart Association
https://www.achaheart.org/

• American Heart Association
http://www.heart.org/HEARTORG/

• Cardiomyopathy UK
http://www.cardiomyopathy.org/left-ventricular-noncompaction/intro

• Children's Cardiomyopathy Foundation
https://www.childrenscardiomyopathy.org/

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22left+ventricular+noncompaction
%22+OR+%22Isolated+Noncompaction+of+the+Ventricular+Myocardium
%22+OR+%22left+ventricular+non-compaction%22+OR+%22noncompaction
+cardiomyopathy%22

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Isolated+Noncompaction+of
+the+Ventricular+Myocardium%5BMAJR%5D%29+AND+%28left+ventricular
+noncompaction%5BTIAB%5D%29+AND+english%5Bla%5D+AND+human
%5Bmh%5D+AND+%22last+1080+days%22%5Bdp%5D
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OMIM

• CARDIOMYOPATHY, DILATED, 1C, WITH OR WITHOUT LEFT VENTRICULAR
NONCOMPACTION
http://omim.org/entry/601493

• CARDIOMYOPATHY, DILATED, 1D
http://omim.org/entry/601494

• CARDIOMYOPATHY, DILATED, 1R
http://omim.org/entry/613424

• CARDIOMYOPATHY, DILATED, 1S
http://omim.org/entry/613426

• CARDIOMYOPATHY, DILATED, 1Y
http://omim.org/entry/611878

• LEFT VENTRICULAR NONCOMPACTION 1
http://omim.org/entry/604169

• LEFT VENTRICULAR NONCOMPACTION 2
http://omim.org/entry/609470

• LEFT VENTRICULAR NONCOMPACTION 7
http://omim.org/entry/615092

• LEFT VENTRICULAR NONCOMPACTION 8
http://omim.org/entry/615373

• LEFT VENTRICULAR NONCOMPACTION 10
http://omim.org/entry/615396
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